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INTRODUCTION 
 
The cross-pollinated scarlet runner bean (Phaseolus coccineus L.) is a climbing perennial crop but it 
is often grown as annual for its large dry seeds and as an ornamental climber also. It is of importance 
in some parts of Europe, although of minor importance in the United States (Mullins et al., 1999). 
The white seeded runner bean cultivars are often cultivated in Italy and Spain (Campion & Servetti, 
1991) on a small scale. This species displays several useful agronomic attributes such as cold 
tolerance (Rodiño et al., 2007), lodging resistance due to thick stem bases, presence of a tuberous 
root system allowing a perennial cycle, long epicotyls and racemes, a high number of pods per 
inﬂorescence (Vanderborght, 1983), resistance to Ascochyta blight (Schmit & Baudoin, 1992) and 
resistance to Sclerotinia sclerotiorum (Gilmore et al., 2002). In order to grow runner bean in a 
commercial scale, uniformity in seed quality traits is required, that should be achieved by selection 
of breeding lines. The objective of this research was to display the genetic gain after a recurrent 
selection program of breeding lines within runner bean valuable landraces. 
 
MATERIALS AND METHODS 
 
Seven white seeded climbing runner bean landraces previously evaluated (Santalla et al., 2004) were 
chosen to select breeding lines by hand self-fertilizing and individually harvesting in each 
generation. Selection criteria were high seed production and large seed size. From each selection 
cycle, within the seven families, the following number of seeds were sown (when available): S0 – 40; 
S1 – 20; S2 – 40; S3 – 80; S4 – 100. These materials were evaluated according to a randomized 
complete block design with two replications in 2008 in Pontevedra, Spain (42º 24' N - 8º 38' W; 40 
masl; 14ºC mean temperature, 1600 mm yearly average rainfall). Morphological and qualitative data 
were recorded when the plants reached maximum vegetative development of the main stem and seed 
quality data were taken in dry seeds after harvest. The selection coefficient and the genetic gain were 
calculated for each generation in each family. 
 
RESULTS AND DISCUSSION 
 
The analysis of seed weight, one of the most important traits for the market, is shown in Table 1. The 
average variation in this trait was S0=139.3 (g 100 seeds
-1
), S1=113.0 (g 100 seeds
-1
), S2=113.3 (g 
100 seeds
-1
), S3=107.8 (g 100 seeds
-1
) and S4=179.07 (g 100 seeds
-1
), resulting a genetic gain of 41 
% in four generations of selection. All the families exhibited extra-large seed size, ranging in S4 
from 122.5 to 261.0 in family 311, which means a high value market since consumers demands this 
type of seed. In this family the genetic gain was positive in all the generations, scoring surprisingly 
the highest gain value as response to a low selection pressure. In the other six families, several 
values of the genetic gain in different generations were negative that could indicate the effect of 
inbreeding. Finally, only the 469 family had not genetic gain after the selection program. As a 
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conclusion, the runner bean breeding lines selected are appropriate for production and their genetic 
background in suitable for genetic improvement through recurrent selection.  
 
Table 1. Effect of the selection on the dry seed weight (g 100 seeds
-1
) in seven runner bean families 
in four generations. 
 163*  659 
 Weight s ∑s   ∑Gs   %Gs  Weight s ∑s   ∑Gs   %Gs 
S0 111.0      167.5     
S1 130.5 0.24 0.24 19.50 17.57  121.5 0.10 0.10 -46.00 -27.46 
S2 64.0 0.16 0.40 -47.00 -42.34  134.0 0.15 0.25 -33.50 -20.00 
S3 100.0 0.19 0.60 -11.00 -9.91  98.0 0.16 0.42 -69.50 -41.49 
S4 160.5 0.07 0.67 49.50 44.59  191.5 0.09 0.51 24.00 14.33 
 311  1022 
 Weight s ∑s   ∑Gs   %Gs  Weight s ∑s   ∑Gs   %Gs 
S0 91.5      142.0     
S1 117.0 0.08 0.08 25.50 27.87  145.5 0.13 0.13 3.50 2.46 
S2 107.0 0.18 0.26 15.50 16.94  127.0 0.06 0.18 -15.00 -10.56 
S3  0.07 0.33    105.0 0.16 0.34 -37.00 -26.06 
S4 261.0 0.20 0.53 169.50 185.25  155.5 0.10 0.44 13.50 9.51 
 406  1025 
 Weight s ∑s   ∑Gs   %Gs  Weight s ∑s   ∑Gs   %Gs 
S0 107.5      95.0     
S1 82.0 0.12 0.12 -25.50 -23.72  93.0 0.24 0.24 -2.00 -2.11 
S2 113.0 0.17 0.29 5.50 5.12  110.5 0.19 0.43 15.50 16.32 
S3 101.0 0.26 0.55 -6.50 -6.05  117.5 0.12 0.55 22.50 23.68 
S4 122.5 0.16 0.71 15.00 13.95  172.0 0.07 0.61 77.00 81.05 
 469       
 Weight s ∑s   ∑Gs   %Gs  
* families; s= coefficient of selection in 
each generation;  ∑s= accumulated 
coefficient of selection; ∑Gs= 
accumulated genetic gain in grams; %Gs= 
accumulated percentage of genetic gain   
S0 172.5      
S1 101.5 0.50 0.50 -71.00 -41.16  
S2  0.05 0.55    
S3 137.5 0.13 0.68 -35.00 -20.29  
S4 125.0 0.14 0.82 -47.50 -27.54  
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